Orphanin FQ-induced outward current in rat hippocampus.
Orphanin FQ (OFQ) is a heptadecapeptide that structurally resembles opioid peptides. It has been demonstrated that the moderate density of binding sites of OFQ were localized in the hippocampus and that the expression of OFQ receptor in the hippocampus have an important role in learning and memory. This study was designed to investigate whether activation of the OFQ receptor could induced hyperpolarization in the cultured hippocampus neurons in rats. In the current clamp mode, the application of OFQ (10(-8)-10(-5) M) hyperpolarized the membranes in cultured hippocampus neurons in a concentration-dependent manner. Moreover, in the voltage clamp mode, application of OFQ (10(-6) M) induced outward current in hippocampus CA3 pyramidal neurons. In the presence of TTX (3x10(-7) M), the average maximal amplitude of the outward current deflection induced by OFQ (10(-6) M) at -60 mV of a holding potential was 24.7+/-0.54 pA. The OFQ-induced current reversed at -99.06+/-3.80 mV (3 mM), which was quite close to the K(+) equilibrium potential as calculated by the Nernst equation (E(k)=-96.08 mV, 3 mM) for K(+) in our standard solution. This suggests that OFQ-induced current was mediated by K(+) ion. It has been demonstrated that [Phe(1)psi(CH(2)-NH)Gly(2)]Nociceptin(1-13)NH(2)) (a pseudopeptide analog of nociceptin), and nocistatin are selective antagonists of OFQ. OFQ (10(-6) M)-induced outward current was antagonized by application of [Phe(1)psi(CH(2)-NH)Gly(2)]Nociceptin(1-13)NH(2) (10(-5) M). In contrast, OFQ-induced outward current was not antagonized by application of nocistatin (10(-5) M). These results indicates that there is the physiological functioning receptor of OFQ in the hippocampus.